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Abstract 


An important role in preventing the negative effects of human impact on the environment is played by 
environmental literacy, which is connected with developing the ability to use natural resources wisely and 
reduce waste as well as awareness of the role of the environment for safe and healthy living. 

The scientific studies on formation of students’ ecological literacy were analyzed. It was revealed that 
the current state of training future Biology teachers for developing students’ environmental literacy is 
not efficient. Ability of prospective Biology teachers to form students’ ecological literacy is identified by 
the unity of value, cognitive and procedural components. Theoretical substantiation of the technology 
of training future Biology teachers for increasing students’ ecological literacy is carried out. The 
peculiarity of the technological process is the study of the elective courses “Conducting Ecological 
Pedagogical Activities”, “Technologies of Environmental Education and Upbringing”, “Methods of 
Teaching Ecology”, use of interactive teaching methods, combination of training sessions, independent 
work, practical training, and control measures. Criteria for the formation of each component are 
students’ attitude to the environment and its preservation, the level of knowledge acquisition, the level of 
mastery of the methods of developing school students’ environmental literacy. A three-level approach to 
evaluating the results was used. The average level of formation of each component dominated. During the 
experimental training, statistically significant positive changes in the formation of each component took 
place. This confirms the feasibility of further implementation of the technology. 

Keywords: ecological literacy, elective courses, environmental upbringing, pre-service biology teachers 


Introduction 


Mastering ecological literacy is essential for preservation of the environment and 
obtaining basic rules of behavior in nature. Ensuring the sustainable development of society 
requires solving global environmental problems such as climate change, pandemics, the 
effects of human pollution, irrational use of natural resources, and so on. The UN Sustainable 
Development Goals (Global Goals) (2015) enhanced the importance of ecological literacy in 
general and students’ in particular. This makes environmental pedagogical activities an integral 
part of teachers’ professional activities. They organize and conduct environmental activities 
during classes, hold extracurricular and after school activities, enhance students’ desire to 
protect and preserve the environment. 
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The modern educational process in Ukrainian institutions of complete general secondary 
education is aimed at shaping schoolchildren’s key competencies, one of which is ecological 
literacy. At present, Ukrainian scientists adhere to the views of ecological literacy as “the ability 
to use natural resources wisely and rationally in the framework of sustainable development, 
awareness of the role of the environment for human life and health” (The new Ukrainian 
School. Conceptual principles of secondary school reform, 2016, p. 12). 

Ecological literacy of teachers of natural sciences is important, because in the future, they 
will work on its formation in students. This view is also confirmed by the research (Turner et al., 
2009) that the formation of environmental literacy of students will be successful provided that 
teachers have gained environmental knowledge. Aksan and Celikler (2020) also substantiated 
the need for awareness of teachers of natural sciences with environmental problems, in particular 
on the reduction of waste and the need for their processing in terms of the concept of sustainable 
development. 

Analysis of scientific works has shown that ecological literacy is the subject of research 
by many domestic and foreign scientists. “Ecological literacy is the ability to understand the 
natural system that is related to our life. It is a way of thinking about the world in terms of 
interactions within natural systems including a consideration of the consequences of human 
actions. An ecological literacy equips students with the knowledge and competencies necessary 
to address solution of environmental issues in an integrated way” (Adawiah & Esa, 2013). 
Panfilova (2002) interpreted ecological literacy as people’s ability to participate competently in 
activities aimed at preventing and eliminating damage caused to nature by industrial activities. 
McBride et al. (2013) connected ecological literacy with awareness of environmental care, 
knowledge, skills, motives for solving environmental problems and preventing their occurrence. 

Orr (1992) considered ecological literacy from the point of view of the impact of human 
activity not only on the environment, but also on how this activity fits into the complex system 
(web) of ecological relationships within which we live. According to the researcher, future 
generations must become environmentally literate, i.e. learn how to interact with nature for 
mutual benefit. The concepts of ecological literacy and ecological awareness were used as 
identical in these studies. Berkowitz et al. (2005) interpreted ecological literacy as a combination 
of environmental education and civic literacy. 

In 1989, UNESCO-UNEP positioned ecological literacy as the main goal of 
environmental education (McBride et al., 2013). This view is shared by the North American 
Association for Environmental Education (NAAEE, 2004). They highlight the following 
aspects of environmental education: awareness of local, regional and global environmental 
issues; ability to identify and analyze environmental problems, assess, seek, propose and justify 
solutions; ecological knowledge, knowledge of the ecological system, ecological problems and 
strategies for their solution; development of personal qualities (interest, sensitivity, self-control, 
responsibility, intention to act) (NAAEE, 2011). 

It is logical that McBeth et al. (2008) distinguished the following components of 
ecological literacy: foundational ecological knowledge, environmental affect, cognitive skills, 
and pro-environmental behavior. Powers (2010) assumed ecological literacy to be based on 
ecological knowledge of Trade-offs, Succession, Element Cycles, Population Dynamics, and 
Global Ecology. The views of Jordan et al. (2009) slightly differed from the above-mentioned 
by focusing on the following components of ecological literacy: ecological connections 
and key concepts of ecology as a science (functional connections between species, between 
species and the environment; biotic and abiotic factors and their impact on distribution species, 
ecological processes); environmental scientific skills (modeling, awareness and understanding 
of the scale of the problem); human actions related to the impact on ecosystems. According to 
the researcher, ecological literacy allows a person to understand the connection of their own 
existence with environmental processes and helps to solve environmental problems. Students’ 


https://doi.org/10.33225/pec/20.78.907 ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) 


Mariia BILIANSKA, Olga YAROSHENKO. Ability to foster schoolchildren’s ecological literacy as a result of prospective biology 
teachers’ professional training 


ecological literacy includes knowledge of the following basic concepts: “...the ecosystem, 
succession, energy flow, conservation of resources, competition niche, materials cycling, 
the community, life history strategies, ecosystem fragility, food webs, ecological adaptation, 
environmental heterogeneity, species diversity, density dependent regulation, limiting factors, 
catrying capacity, maximum sustainable yield, population cycles, predator-prey interactions” 
(Adawiah & Esa, 2013). 

Researchers pay much attention to future teachers’ environmental training. In particular, 
Traulko (2004) considered this training to be a component of both professional and general 
cultural education. The researcher sees its result in the psychological and practical readiness 
of graduates to make responsible and environmentally sound decisions in their professional 
activities. Panfilova (2002) characterized the ecological training of higher pedagogical 
education students as one that provides shaping their readiness for interaction with nature, 
for ecologically oriented educational work with adults (including students’ parents), for 
environmental upbringing of schoolchildren, for shaping values during educational, scientific 
activities, various activities in nature fostering the need to preserve it. 

Kaiser and Fuhrer (2003) emphasized that gaining knowledge about the functioning of 
ecological systems and natural processes (e.g. climate change, its causes and consequences), 
conservation of natural resources and environment, ways to preserve the environment, etc. is 
the key component of prospective specialists’ ecological training. Boychenko and Sayenko 
(2013) defined the concept of ecological and creative training of higher education students, 
which is based on innovative learning, introducing new educational programs and disciplines 
in the educational process to develop students’ ecological mindset. The factors influencing 
the behavior of teacher candidates in the environment were analyzed by Avarogullan and 
Ayilmazdir (2019). Such behavior was described by the researchers taking into account gender, 
position, institution, level of training. 

The Model of Environmental Education Competency Development for Teachers 
in Secondary School deserves special attention. The components of the competency are 
environmental knowledge, fundamental understanding on Environmental Education, 
responsibility on Environmental Education teacher actualization, Environmental Education 
planning and operating, promoting Environmental Education learning, and Environmental 
Education evaluation. Scientists focus on integrated learning and project activities. There are 
five steps in integrated learning: Analyzing the educational policy, Studying the community 
environmental problems, Designing the environmental learning project, Identifying the 
Standard of learning, Performing the integrated lesson plan (Wanchana et al., 2019). 

The research carried out by Bilianska (2017) proved the importance of training pre- 
service Biology teachers for ecological and pedagogical activities in order to develop students’ 
ecological culture, enhance motives for preserving the environment, as well as to do educational 
work with parents and members of the teaching staff. Training future biology teachers for 
shaping students' ecological literacy was not included in the research aims. 

Formation of a person’s ecological literacy begins in the family and preschool education 
institution and continues in school, where it is carried out during the study of all subjects. 
Therefore, a teacher of any specialty must know and apply the basic methods and forms of 
environmental and pedagogical activities for fostering students’ ecological literacy. Biology in 
this sense is marked by the fact that it creates a wide range of opportunities for developing the 
students’ key competence that is chosen as a subject for the research. Therefore, preparedness 
for using these opportunities should become an important component of prospective biology 
teachers’ training. The analysis of the results of scientific works and normative legal documents 
allowed to conclude that the ability of the future teacher to form students’ ecological literacy is 
represented by the unity and interrelation of value, cognitive and procedural components. Their 
formation takes place in the process of studying the disciplines of the cycles of general and 
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professional training, as well as the cycle of elective disciplines. The analysis of the scientific 
papers showed that university training mainly focuses on shaping ecological literacy of higher 
education students. However, ecological literacy as one of the key competencies of school age 
children and the ability of future teachers to shape it have not been purposefully studied and 
need further research. 

The purpose of the study was to improve the content of professional training of pre- 
service Biology teachers by creating and applying optional disciplines in the educational 
process. 


Research Focus 


The research focused on the ways of training future Biology teachers for shaping students’ 
ecological literacy in the process of studying elective disciplines “Conducting Ecological 
Pedagogical Activities”, “Technologies of Ecological Education and Upbringing”, “Methods 
of Teaching Ecology”. The target was to develop technology to make students prepared for the 
type of professional activity. The objectives of the research were as follows: 1) to investigate 
pre-service Biology teachers' ability to form students' environmental literacy; 2) to develop and 
substantiate the technology of practice-oriented training and experimentally test its effectiveness 
in areal educational process. 


Research Methodology 
General Background 


The research was conducted using the methods of pedagogical experiment (ascertaining 
and formative stages), and a survey. Experimental verification of the technology of training 
pre-service Biology teachers to shape students’ ecological literacy was carried out in a real 
educational process without violating its integrity with applicants for the first (bachelor’s) level 
of higher education in specialty “Secondary education (Biology)” during 2017/2019 years. The 
study involved undergraduate students of higher education institutions of Ukraine. 


Sample 


240 students took part in the pedagogical experiment (128 at the ascertaining and 112 
at the formative stage), including 223 girls and 17 boys. The students studied both at public 
expense and at the expense of individuals. The selection was made by random sampling 
from four institutions of higher pedagogical education from different regions of Ukraine. The 
selection was based on the results of the final semester attestation of students with average, 
sufficient and high levels of academic achievement. 

To establish the reliability of the obtained results the constant method was used, which 
does not involve the creation of control groups (Shtul’man, 1988). The research was carried out 
in the process of successive pedagogical experiment at its ascertaining and formative stages, and 
the dynamics of development of future Biology teachers’ ability to increase students’ ecological 
literacy was identified by comparing the results of two measurements, the initial and final. 

In order to find out the attitude of in-service Biology teachers to the issue of shaping 
schoolchildren’s ecological literacy, a survey was conducted. It involved 183 Biology teachers 
with work experience from | to 5 years from 109 schools located in cities and villages of 
Ukraine. 
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Instrument and Procedures 


The practical state of training pre-service Biology teachers for fostering students’ 
ecological literacy was determined by the results of the ascertaining stage of the pedagogical 
experiment. The criterion of forming the value component of the ability to foster students’ 
ecological literacy was chosen by students’ attitude to the environment and its preservation, the 
indicator was the coefficient of forming value component (Cv). The criterion for forming the 
cognitive component of the studied phenomenon was the level of knowledge acquisition, and 
its indicator, the coefficient of knowledge acquisition (Cc). The formation of the procedural 
component was proved by the level of students’ mastery of the method of increasing 
schoolchildren’s environmental literacy, which was determined by a comprehensive indicator 
(Cp), that is methodically correct planning and conducting environmental activities with 
students, appropriate use of environmental information in the educational process. 

Sharing the opinion of researchers (Kapskaya, 1989; Kuzmina, 1990; Molyako, 1989; 
Urus’kyy, 2005), a level approach to the studied phenomenon was applied. Three levels of 
pre-service Biology teachers’ ability to form students' environmental literacy were singled 
out: low, average and high. The level of formation of the value component of future Biology 
teachers’ ability to foster students’ ecological literacy was determined by their attitude to the 
living beings, to themselves, to life as the highest value, awareness of personal involvement and 
responsibility for natural resources, motivation to preserve the environment and perception of 
nature as a source of wealth. 

The formation of the procedural component of the studied phenomenon was proved 
by the following students’ skills: cognitive (select and use environmental information in the 
process of teaching Biology; apply the educational potential of the school subject of Biology 
to increase students’ ecological literacy); projective (set the goals and objectives of classes and 
predict their outcomes; plan activities for fostering students’ ecological literacy); organizational 
(hold environmental activities such as excursions, ecological trails, environmental holidays, 
exhibitions, games, theaters, landscaping, environmental events, etc.); communicative (establish 
communication with students in the process of environmental activities, create an atmosphere 
of trust in communication); constructive (use tools, teaching methods to achieve goals and 
objectives, to transform scientific information into educational material and develop lesson 
outlines); evaluative reflexive (analyze and evaluate the level of students’ ecological literacy, 
to exercise self-control and self-assessment), research (mastery of research methods) nature, 
the ability to conduct field research, use modern equipment for this purpose); special creative 
skills (design posters and wall newspapers, arrange exhibitions, sketch objects in nature, take 
photographs, make video); the ability to follow the rules of behavior in nature (Bilianska, 2017). 

Measurement of the formation of value and procedural components of the students’ 
ability to form schoolchildren’s ecological literacy was carried out using a three-point scale (0, 
1, 2 points). The maximum possible amount of points scored was as follows: value component — 
14 points, procedural — 18 points. The cognitive component was measured by the results of 
students’ control work, which consisted of 40 tests, 10 short-answer tasks and was rated at 50 
points maximum. 


Data Analysis 


During the analysis, the minimum (C_,,) and maximum (C___) coefficients of forming 
value, cognitive and procedural components of future Biology teachers’ ability to foster students’ 
ecological literacy were used. The calculations were carried out based on the research model 
by Prybora (2011). Based on the obtained results, the calculation of the limits of oscillations 
AC for each component and the value Ac, which changed the results of two measurements for 


each of the indicators. 
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For the cognitive component, the average value of the coefficient of knowledge acquisition 
was calculated according to the formula adapted for research (Kyveryalg, 1980): 
c _ LN 
aver = oS 
aver = N, 


where }' 1, ,— the number of correct answers of all students, 

> N,— the number of maximum possible correct answers. 

The obtained results of pedagogical research were checked to the extent of their 
randomness by means of the criterion of homogeneity ?. 

In order to identify coincidences and differences for the experimental data, the two 
statistical hypotheses: zero and alternative were compared. According to the zero hypothesis, 
the obtained results do not contain differences; according to the alternative, the probability of 
error does not exceed 5% (significance level .05). Hypotheses were tested for each component 
of the studied phenomenon by comparing the results of the ascertaining and formative (final 
section) stages of the pedagogical experiment. 


C 


k aver 


Research Results 


At the ascertaining stage of the pedagogical experiment, it was revealed that the cycle of 
elective disciplines is less involved in training future Biology teachers for increasing students’ 
ecological literacy. It lacks disciplines, the tasks of which is to provide a purposeful influence 
on developing future Biology teachers’ research ability. The predominance of the average level 
of prospective Biology teachers’ ability to form students’ ecological literacy in all components 
has also been revealed. Among the participants of the ascertaining stage of the pedagogical 
experiment, there was identified the least number of students with a high level of formation of 
each component as presented in Table 1. 


Table 1 
The Results of the Ascertaining Stage of the Pedagogical Experiment 





Levels of formation 





Components of ability 














Low Average High 

N % N % N % 
Value 47 37 68 53 13 10 
Cognitive 37 29 66 51 25 20 
Procedural 52 44 66 51 10 8 





The training of future biology teachers for increasing students’ ecological literacy was 
carried out in the process of studying elective disciplines “Conducting Ecological Pedagogical 
Activities”, “Technologies of Environmental Education and Upbringing”, “Methods of Teaching 
Ecology”. The duration of studying each discipline was 2 ECTS credits (Bilianska, 2016). 

In accordance with the content of these disciplines, lectures and practical classes were 
aimed at developing pre-service teachers’ ability to form students’ environmental literacy. 
In practical classes, future biology teachers trained in conducting environmental games, 
environmental events, environmental parties, debates, exhibitions, poster competitions, and 
environmental tours. They learned how to organize students’ research activities in the Small 
Academy of Sciences and do environmental projects. In the process, the interactive teaching 
methods were used. The students also analyzed the content and structure of current curricula 
in Biology and Ecology; determined what didactic opportunities for the formation of students’ 
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environmental literacy are endowed with specific topics; trained in planning lessons and 
extracurricular activities; learned to rationally combine methods and means of teaching, to 
model educational projects of ecological content. Experimental training also included the 
implementation of higher education students’ tasks for the development of training sessions 
and educational activities on environmental issues. 

In order to get prepared for the formation of students’ environmental literacy, future 
teachers created concept maps for conducting environmental pedagogical activities with students 
of all age groups. Interactive learning was used during working process (Skyba, 2016a; 2016b). 
The designed programs of elective disciplines “Conducting Ecological Pedagogical Activities”, 
“Technologies of Environmental Education and Upbringing”, “Methods of Teaching Ecology” 
and appropriate teaching and methodological support for their studying modernized the training 
of pre-service Biology teachers for increasing students’ ecological literacy. 

The dynamics of developing future Biology teachers’ ability to form students’ ecological 
literacy during the formative stage of the pedagogical experiment can be traced according to 
Table 2, comparing the results of the initial (F,) and final (F,) sections. 


Table 2 
The Results of the Formative Stage of the Pedagogical Experiment (In %) 


Levels of formation 














Components Low Average High 
of ability 

F, E; Increase F, F, Increase F, F,, Increase 
Value 38 28 ~=—-10 41 48 +7 21 24 +3 
Cognitive 22 14-8 54 57 +3 a 29 +5 
Procedural 36 29-7 50 53 +3 14 18 +4 


The average value of the coefficient of knowledge acquisition C, . at the ascertaining 
stage of the pedagogical experiment was .522, at the formative stage (initial section) — .641. 
Using the established in didactics approach to the assessment of learning outcomes as positive, 
if the coefficient of knowledge acquisition 1s .7 and higher (Bespalko, 1977), both results were 
concluded to correspond to a low level. At the same time, this indicator was equal to .720, 
according to the results of the final section, i.e., confirmed the effectiveness of the experimental 
method. Visually, the results of the pedagogical experiment are illustrated in Figure 1. 


Figure 1 
The Results of the Ascertaining (A) and Formative Stages (F1, F2) of the Pedagogical 
Experiment 
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Verification of the results of the pedagogical experiment concerning their randomness 
showed that the value of as for the value component is 8.76, cognitive — 8.18, procedural — 
6.93, while the critical value of the homogeneity criterion y? .05 is 5.99 (Novikov, 2004). Thus, 
the null hypothesis was not confirmed. Verification of statistical significance confirmed the 
reliability of the obtained results at the level of 95%. 

Based on a survey of teachers with teaching experience up to 5 years, it was found 
out that 13.2% consider themselves fully prepared for increasing students’ ecological literacy, 
21.9% — more prepared than unprepared, 62.8% — more unprepared, than prepared and only 
2.1% — completely unprepared. Regarding the desire to develop their ability to form students’ 
ecological literacy, the answers of the respondents were as follows: 68.3% had a stable desire, 
28.8% — more unstable than stable, 1.8% — unstable, 1.1% — lack of desire. The teachers have 
proved to be aware of the importance and necessity of developing students' ecological literacy. 
At the same time, most of them consider themselves insufficiently prepared for this type of 
activity and in individual interviews noted that preparation for this type of professional activity 
at university is carried out sporadically. 


Discussion 


The diagnosis of prospective Biology teachers’ readiness for increasing students’ 
environmental literacy was carried out by value, cognitive and procedural components and at 
three levels, which generally coincides with the position of Kornilova (2020). However, the 
researcher prefers the concept “motivation to work” instead of “values”. Shapran (2012) paid 
attention to the aesthetic perception of nature, which can be attributed to the value component. 

For each component of the phenomenon under analysis, the results obtained in the 
research are characterized by a negative increase in the number of students with a low level 
of ability to form ecological literacy and a positive increase with average and high levels. 
The largest negative increase in the number of students with a low level of ability to develop 
schoolchildren’s environmental literacy is observed for the value component (-10%). At the 
same time, at the average level there is the largest positive increase in the formation of this 
component. This suggests a change in future Biology teachers’ beliefs concerning the awareness 
of their personal involvement and responsibility for the conservation of natural resources; 
caring for the living beings and conducting environmental activities have become a priority 
for them. According to the observations of the teachers taking part in the experiment, future 
Biology teachers began to become more involved in environmental activities and they tried to 
conduct them with students during teaching practice at school. 

This conclusion correlates with the results of the research by Avdyeyeva (2003), which 
showed the fact that students care about environmental issues, are aware of the need to preserve 
it, but do not realize the need to solve problems comprehensively. 

It is explained by the fact that according to the experimental method, the students took 
an active part in environmental activities, and organized them during their pedagogical practice 
at school. The use of project activities, creative (exhibitions, poster competitions, etc.) and 
situational tasks in the process of studying the developed elective disciplines proved favorable. 
These results coincide with the conclusions about the positive impact of interactive methods 
on the formation of future teachers’ environmental competence (Koldomasova, 2005; Shapran, 
2012; Wanchana et al., 2019). 

It is assumed that the decrease in the number of respondents with the low level of the 
cognitive component is due to increasing information by introducing elective disciplines 
“Conducting Ecological Pedagogical Activities”, “Technologies of Environmental and 
Upbringing”, “Methods of Teaching Ecology” and the use of interactive teaching methods. The 
study of these disciplines proved helpful and gave future Biology teachers the opportunity to 


https://doi.org/10.33225/pec/20.78.907 ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) 


Mariia BILIANSKA, Olga YAROSHENKO. Ability to foster schoolchildren’s ecological literacy as a result of prospective biology 
teachers’ professional training 


learn about the forms, methods and means of developing ecological literacy, to get acquainted 
with advanced pedagogical experience, modern achievements of domestic and foreign teachers 
in ecological education and upbringing, with interactive technologies for increasing ecological 
literacy. The positive increase in the formation of this component was the largest at a high 
level. This is correlated with the growth of the value of the coefficient of knowledge acquisition 
during the pedagogical experiment. 

There are also other, alternative ways of developing ecological awareness (cognitive 
component) — in the process of studying only obligatory disciplines of biological and ecological 
slant (Koldomasova, 2005; Kornilova, 2020). One of the pedagogical conditions for the 
formation of ecological culture of pre-service teachers of natural sciences is the greening of the 
content of education on the basis of interdisciplinary integration (Honcharuk, 2019). 

The test results were unexpected. The students gave the most incorrect answers to a block 
of questions concerning theoretical questions of General Ecology — the doctrine of population, 
the relationship of living organisms with the environment, and global environmental problems. 
This suggests the need to pay more attention to the study of the discipline “General Ecology”, 
as this knowledge is the basis for teaching the topics “Ecology” and “Sustainable Development 
and Environmental Management” in the course “Biology” in high school (11th grade) 
(Navchal’ni prohramy 10-11 klasiv, 2018a, 2018b). In addition, the analysis of the students' 
responses showed that more attention should be paid to educational material related to methods 
of forming students’ ecological literacy, as 31% of students did not cope with these tasks at the 
initial testing of the formative stage. 

Such research results in this aspect coincide with the conclusions of Roczen et al. 
(2013) on the low level of students' mastery of theoretical knowledge, in particular about the 
ecosystem. However, a careful attitude to nature encourages people to expand and deepen their 
knowledge (Esa, (2010). 

It should be mentioned that the increase in the high level of formation of the future 
Biology teachers’ ability to develop students’ ecological literacy for the value and procedural 
components was also positive, although somewhat smaller. Regarding the formation of 
students skills in fostering schoolchildren’s ecological literacy, according to the observations 
of experimental teachers, there were no problems with the formation of organizational, and 
research skills’, as well as the ability to follow the rules of behavior in nature. The formation 
of cognitive (the ability to apply the educational potential of the school subject of Biology for 
increasing students’ ecological literacy); projective (ability to plan activities for the formation 
of students’ ecological literacy); constructive (ability to use tools, teaching methods to achieve 
goals and objectives) skills needs special attention. For their formation, practical classes in 
the introduced elective disciplines prove promising. However, Kornilova (2020) has singled 
out a much narrower range of skills — the ability to formulate a problem question, the ability 
to determine the purpose of the conversation, the ability to select the content of material, 
the ability to stimulate student activity, the ability to analyze the conversation and achieve 
results. Experimental teachers showed a somewhat slow formation of students’ ability to use 
the educational potential of the school subject of Biology for increasing students’ ecological 
literacy. Based on this, the use of interactive methods for educational purposes seems promising 
in the future. 

Thus, the dynamics of development of prospective Biology teachers' ability to form 
students’ ecological literacy by using the experimental technology of student training is positive. 
This indicates that introducing the elective disciplines “Conducting Ecological Pedagogical 
Activities”, “Technologies of Environmental Education and Upbringing”’, “Methods of 
Teaching Ecology” and the developed for their study educational and methodological support 
was appropriate. 
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Conclusions and Implications 


The practice-oriented nature of the experimental technology of training pre-service 
teachers to form students’ ecological literacy, its implementation in the educational process 
in the classroom, in independent work, practical training, control activities, and extensive use 
of interactive teaching methods optimized the educational process and provided successful 
training for pre-service teachers for increasing schoolchildren’s ecological literacy. The results 
of the pedagogical experiment give evidence to it. Within statistically significant limits, there 
have been positive changes in the levels of formation of all components of pre-service Biology 
teachers’ ability to foster students’ ecological literacy. The average level of formation of all the 
components prevails. 

This confirms the expediency of widespread introduction of the developed technology 
of training future biology teachers for the formation of students’ ecological literacy in order 
to improve the quality of professional training of students of higher pedagogical education. 
As a result, schools will be provided with teachers who, in the process of studying Biology, 
will form ecological literacy of conscious students who are responsible for preservation of the 
environment. 

The research was conducted during a real educational process. However, with the 
introduction of quarantine restrictions due to the Covid-19 pandemic, the share of online classes 
has increased. Additional research is required on the impact of distance learning on the results 
of training pre-service Biology teachers to form students’ ecological literacy. In the future, 
research on the use of information technology, as well as preparing university students for the 
implementation of scientific environmentally oriented education of schoolchildren is relevant. 
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